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Design and Structure
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Amaudruz P, et al. 2019. Design and Construction of DEAP-3600 Dark Matter Detector. 2

Astropart. Phys. (108). 1-23.
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Why did we need to upgrades?

& and coming from the
observed during previous 3 years of data taking.
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Ajaj. R. et al. 2019. Search for dark Matter with a 231-day exposure of liquid argon using
DEAP-3600 at SNOLAB. Phys. Rev. D 100. 022004.




coated with needed to be installed.
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Boulay M., Crampton R., Daugherty S. 2024. DEAP Flowguide and Neck Installation.
DEAP-SOP-229.



Work 1n the Glove Box!
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No Science Without Analysis!

& Materials used in PMTs or other detector components contains trace amounts of

goes through beta-decay and emits gamma-
ray of a well-known energy, g

Actinium

Can be used as a high-energy for
detector energy response.




No Science Without Analysis!

X is naturally occurring isotope of Potassium found in
PMT glass.

& Goes through beta-decay and deposits energy into Liquid
Argon at

& is crucial for
and background noise.



T1-208 (2.61 MeV) and K-40 (1.46 MeV) Gaussian Peak Fits

Energy Spectrum - Run 018721

& Processed each run in datasets

__
from 2016-17, 2018 and 2019. s Enties 150779
Ot~ 130502 StdDev 4915
¢ Energy reconstruction was | cm.?ﬂ"”
done using RAT v5.16.0.
& Produced fits into a pdf file so oty
trends can be analyzed. “onset= 205

Gaussian SF = B6415.39
Chi sq = 42.81
Ndf = 30
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T1-208 (2.61 MeV) Trend — Energy vs. Run Number for all Years
Energy TI:RunID
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K-40 (1.46 MeV) Trend — Energy vs. Run Number for all Years
Energy_K:RunID
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1D Histograms for K-40 & T1-208 for 2016-17 Data

Energy_K - PhysicsTrigger_November2016ToDecember2017_L2
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Features to Investigate

Energy Spectrum - Run 019564

h019564

K-40 Fit Parametears:
Mean = 1461.90
Sid Dev = 28.95
Amplitude = 530,20
Offset = 1146.31
Gaussian SF = 105678.43
Chi sg = 11,60
Mdf = 12

*Merges around

19438
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128609
1651
484.4

Th-208 Fit Parameters:
Mean = 2634.87
Std Dev = 41.84
Amplitude = 207.29
Offset = 254.38
Gaussian SF = T4615.50
Chisq = 53.35
INdf = 30

Energy Spectrum - Run 020474

h020474

K-40 Fit Parameters:
Mean = 1461.78
Std Dev = 28.32

Amplitude = 441.97
Offset = 930.87
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94839
1672
483.1

Gaussian SF = 81388.84
Chisg=8.22
Ndf = 12

Th-208 Fit Parameters:
Mean = 2636.15
Std Dev = 42.86
Amplitude = 171.99
Offset = 205.03
Gaussian SF = 57576.78

Chisq = 35.69
datasets Ndf = 30

*Starts at 20307.
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Energy Spectrum - Run 023003
K-40 Fit Parameters: h023003

Mean = 1463.09 Entries 119610

Std Dev = 28.33 Mean 1678
Amplitude = 569.76

Offset = 1216.23 Std Dev 462.6

Gaussian SF = 102791.43
Chisg=1221
Ndf = 12

Th-208 Fit Parameters:
Mean = -1298374.84

Std Dev = 3960178.33

Amplitude = 10411474.31
Offset = 6545842.50
Gaussian SF = 5222046967.76
Chi sq = 5004.46
Ndf = 24
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Thank You DEAP and SNOLAB!!
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